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A  SIMPLE  MACHINE  FOR  MICROMETER  RULINGS. 

*  On  May  21st,  1897,  there  was  exhibited  before  the  New 

York  Microscopical  Society  a  very  simple  piece  of  mecha¬ 
nism  for  producing  fine  rulings  on  glass.  The  inventions 
hitherto  employed  for  this  purpose  have  been  elaborate  and 
costly,  while  in  this  article  from  the  labor  of  an  ordinary 
machinist  the  cost  was  less  than  five  dollars.  To  rule  lines 
accurately  up  to  fifty  thousand  to  the  inch  and  more  by  such 
an  appliance  seems  almost  incredible. 

The  inventor,  Rev.  D.  W.  Smith,  of  Brooklyn,  N.  Y. ,  having 
need  of  some  work  of  this  kind  to  assist  him  in  certain  experi¬ 
ments,  with  a  few  pieces  of  metal  and  glass  evolved  the  ma¬ 
chine  referred  to.  Pie  states  that,  beyond  forty  or  fifty  lines 
to  the  inch,  the  task  of  ruling  lies  more  in  the  proper  selection 
of  diamond  points  or  crystals,  necessary  for  lines  of  the  re¬ 
quired  fineness,  than  in  the  accuracy  of  the  machine. 

The  principle  involved  is  that  of  a  screw,  operating  upon  a 
wedge  of  brass,  moving  the  latter  longitudinally  on  the  sup¬ 
porting  bed.  The  screw  contains  sixty  threads  to  the  inch, 


Description  of  Plate  64. 

A. -r-Micronometer  screw  operating  upon  the  base  of  the  movable  wedge. 

B.  — Movable  wedge,  adjusted  by  set  screws  working  in  contact  w’ith  strips  of  plate  glass. 

C.  — Brass  block,  having  only  lateral  movement  caused  by  the  thrust  of  the  wedge. 

D.  — Diamond  carrier,  easily  adjusted  to  any  position  and  weight  necessary  for  any  degree  of 
cutting,  and  moved  laterally  by  the  brass  block  and  longitudinally  by  hand. 

E.  — Graduated  drum  upon  the  micrometer  screw. 

F.  F. — Iron  base  supporting  the  entire  apparatus. 

The  following  parts,  for  distinctness,  are  not  represented  in  the  plate :  A  broad  clamping  nut 
supporting  the  micrometer  screw ;  an  index  for  the  graduated  drum  ;  and  the  retaining  springs 
holding  the  movable  portions  in  contact. 


54 


JOURNAL  OF  THE 


[July, 


which  number  is  by  no  means  an  arbitrary  one.  For  the 
wedge  is  capable  of  adjustment  by  means  of  set  screws,  which 
serve  to  correct  its  movements  to  correspond  with  the  inch 
or  millimetre  to  be  ruled.  In  this  case  one  revolution  of  the 
screw  moves  the  wedge  so  that  its  lateral  displacement  is 
equal  to  one  one-thousandth  of  an  inch.  This  lateral  dis¬ 
placement  of  the  moving  wedge  operates  on  a  block  of  brass 
resting  on  three  points  projecting  from  its  base.  By  the 
side  of  this  block  of  brass  is  operated  the  diamond  carrier. 
The  points  of  contact  for  the  entire  system  of  screw,  wedge, 
block  of  brass  and  diamond  carrier  operate  upon  pieces  of 
plate  glass — plate  glass  strips  where  contact  points  move  on 
wedge  and  block,  and  plate  glass^bed  resting  on  an  iron  base, 
which  supports  the  longitudinal  and  lateral  movements  of  the 
block  of  brass  and  the  diamond  carrier.  This  gives  a  smooth 
and  accurate  motion  to  all  the  working  parts,  which  could  be 
otherwise  obtained  only  by  expensive  and  carefully  polished 
steel  surfaces. 

This  is  a  general  description  of  the  first  working  model  so 
far  as  is  known,  using  the  principle  of  the  wedge  as  a  means 
of  adjustment  and  correction,  and  of  imparting  the  motion  of 
a  decreasing  gear  from  the  screw  which  is  necessary  for  such 
work.  A  considerable  motion  of  the  screw  is  thus  given  for 
minute  divisions,  thereby  ensuring  uniform  and  accurate 
rulings. 

The  device  for  carrying  the  diamond,  as  first  used,  was  a 
single  carriage,  moved  back  and  forth  by  hand  along  the  glass 
bed  plate,  and  held  in  its  place  to  the  brass  block  by  means  of 
contact  springs.  Afterwards,  for  convenience,  a  triple  link 
carriage  was  made,  that  is,  three  separate  parts  hung  by  three 
trunnion  points  of  hardened  steel  accurately  turned.  Though 
much  more  scientific  and  easier  of  use  the  results,  up  to 
thirty  or  forty  thousand  lines,  was  hardly  worth  the  trouble 
of  its  construction,  save  the  chance  of  any  disturbance  of 
the  diamond  point  by  accidental  handling  of  the  diamond 
during  ruling. 

With  a  little  more  trouble  the  entire  arrangement  could  be 
easily  adjusted  to  become  entirely  automatic  in  its  move- 
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ments,  whereas  in  the  present  model  the  movement  of  the 
screw  and  that  of  the  diamond  carrier  requires  separate  and 
distinct  operations.  With  the  screw  thus  connected  a  motion 
is  given  to  the  diamond  covering  a  space  of  about  one-fifth  of 
an  inch  in  width.  Thus  a  screw  sixteen  inches  long  would 
give  movement  enough  to  rule  a  spectrum  band  one  inch 
square. 


56 


JOURNAL  OF  THE 


[J^y, 


LIGHT-FILTERS  AND  COLOR-SCREENS  IN 

MICROSCOPY. 

BY  DR.  ALFRED  C.  STOKES. 

(. Presented  June  g,  iSgy.) 

To  pass  the  light  through  glass  of  a  certain  color,  or  even 
through  appropriate  chemical  liquids,  in  order  to  modify  it 
for  microscopical  purposes,  is  no  new  thing.  For  many  years, 
for  as  many  as  I  have  known  anything  or  read  anything  about 
the  instrument,  microscopists  have  been  in  the  habit  of  filter¬ 
ing  their  light  through  blue  glass,  when  they  could  find  it  of 
a  proper  shade,  a  consummation  that  usually  gave  them  a 
search  both  long  and  generally  vain.  Glass  of  the  proper  and 
peculiar  sky-blue  tint  seems  to  be  scarce.  This  may  have 
been  one  reason  for  preparing  the  troublesome  solution  of 
ammonio-sulphate  of  copper,  used  by  many  workers  and 
recommended  to  inoffensive  readers  of  their  papers.  But  to 
make  a  tank  that  would  not  drip  all  over  the  fable  and  allow 
the  blue  liquid  to  run  onto  the  floor,  was  not  an  easy  task ;  at 
present,  however,  when  we  have  something  better  than  liquids 
for  the  purpose,  we  can  purchase  tanks  and  flat  bottles  so  con- 
structed  that  they  may  be  placed  on  specially  devised  stands, 
and  interposed  between  the  light  and  the  mirror. 

To  use  such  contrivances  formerly  demanded  greater  care 
and  more  delicate  manipulation  than  the  result  seemed  to 
warrant,  although  it  is  true  that  the  blue  liquid  and  the  blue 
glass  did  reduce  the  yellow  glare  of  the  lamp-flame,  and  act¬ 
ually  improved  the  definition  of  good  objectives,  some  micro¬ 
scopists  who  worked  by  daylight  going  so  far  as  to  place  a 
pane  of  blue  glass  in  the  window,  while  others  that  worked 
only  at  night  recommended  the  use  of  an  engraver’s  lamp  with 
the  double-convex  water-tank  filled  with  the  ammonio-sul¬ 
phate  of  copper.  At  the  present  time,  Messrs.  Bauscli  & 
Lomb  make,  for  experiments  with  monochromatic  light,  a  Ray 
Filter  consisting  of  a  cell  cemented  between  two  plates  of 
optical  glass,  and  with  conveniences  for  changing  the  liquid 
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contents.  I  have  not  seen  this,  but  as  it  is  intended  to  fit 
into  the  sub-stage  from  which  it  may  be  removed  at  will, 
it  should  be  acceptable  to  those  that  desire  to  experiment  with 
light  made  monochromatic  by  liquids. 

The  object  of  all  such  appliances  is  to  obtain  illumination 
which,  if  not  strictly  of  one  color,  shall  be  as  nearly  as  possi¬ 
ble  free  from  the  red  and  the  orange  rays  of  the  lower  end  of 
the  spectrum.  Probably  the  most  available  source  for  the 
production  of  strictly  monochromatic  light  is  the  flame  of 
burning  sodium,  an  entirely  unmanageable  substance  for  the 
amateur  microscopist,  and  one  which  must  be  seldom  used,  I 
should  imagine,  even  by  the  professional  in  his  every-day 
work. 

Screens  of  colored  glass  have  long  been  employed  in  various 
forms,  but  as  few  exclude  all  the  obnoxious  red  and  orange, 
and  are  seldom  pleasant  to  the  eye,  especially  for  prolonged 
use,  none  has  come  into  general  employment.  When  such 
accessories  supply  light  which  has  a  good  visual  effect  on  the 
definition,  they  are  often  so  deficient  in  illuminating  power 
that  the  field  becomes  unbearably  obscure,  yet  the  same 
screens  may  be  of  the  greatest  utility  in  photography. 

But  while  blue  glass  of  even  fhe  proper  sky-blue  tint  will 
tone  down  the  yellowness  and  the  glare  of  the  ordinary  lamp- 
flame,  and  perhaps  allow  the  eye  to  bear  an  illuminating  cone 
of  wider  angle  than  could  otherwise  be  endured,  it  still  admits 
so  much  of  the  red  and  orange  end  of  the  spectrum  that  it  has 
little  offect  other  than  that  of  modifying  intensity. 

But  among  the  troublesome  liquids  commended,  perhaps 
that  which  approaches  more  nearly  the  production  of  mono¬ 
chromatic  light  is  the  aqueous  solution  of  copper-sulphate  and 
potassium  bichromate,  suggested  by  Dr.  E.  Zeltnow  especially 
for  microphotography,  where  it  is  said  to  have  remarkable 
effects,  admitting,  when  concentrated,  only  the  yellow-green 
rays.  While  it  undoubtedly  has  a  noticeably  good  visual 
effect,  particularly  over  finely  striated  objects,  it  is  to  me 
personally  an  obnoxious  thing,  producing  a  yellowish,  muddy 
glare,  whose  results  are  not  sufficiently  satisfactory  to  make 
its  use  bearable  for  any  length  of  time.  It  may  be,  although 
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this  is  hardly  probable,  that  my  solution  was  improperly 
made,  for  I  followed  directions  precisely  as  published.  A 
modification,  ^however,  is  prepared  with  copper  nitrate,  and 
may  be  visually  more  encouraging. 

Carbutt’s  orthochromatic  (yellow)  screen  for  photography 
admits  a  glare  of  yellow  light,  which  to  the  eye  is  absolutely 
unbearable  with  the  focused  achromatic  condenser,  allowing 
the  use  of  only  about  one-fifth  illuminating  cone  with  the  one- 
fifth  inch  objective;  yet  even  in  these  unfavorable  circum¬ 
stances  the  effect  is  plainly  noticeable,  finely  lined  objects 
being  defined  with  somewhat  prominent  improvement  in 
sharpness.  But  to  be  compelled  to  \ise  only  a  one-fifth  illu¬ 
minating  cone,  or  less,  is  not  to  be  thought  of,  especially 
when  we  can  under  other  conditions  readily  employ  more  than 
two-thirds  with  effects  even  better,  both  for  the  comfort  of 
the  observer’s  eye  and  for  improvement  in  acuteness  of 
definition. 

Recently  (in  1894),  Mr.  J.  William  Gifford,  F.R.M.S., 
described  a  screen  of  his  own  invention,  which,  while  it  does 
not  claim  to  be  perfectly  monochromatic,  is  so  nearly  mono¬ 
chromatic  that  its  effects  are  superior  to  anything  of  the  kind 
yet  suggested,  and  made  manageable  for  the  ordinary  amateur 
microscopist,  those  effects  being  astonishing  and  delightfully 
satisfactory,  even  visually,  although  the  screen  was  primarily 
devised  for  photography,  being  adapted,  as  Mr.  Gifford  says, 
for  photography,  with  powers  from  1/20  to  1/50  inch,  with  a 
result  little  inferior  to  that  of  the  apochromatics.  The  screen 
is  made  of  a  solution  of  malachite  green  and  of  picric  acid  in 
glycerine,  the  solution  being  cemented  in  a  film  between  two 
disks  of  glass,  one  of  them  a  thin  cover-glass.  The  form 
which  I  have  used  was  prepared  by  Messrs.  Watson  &  Son,  of 
London,  from  whom  I  imported  it,  and  who  have  made  it  to 
fit  in  the  rotating  stop-carrier  of  their  achromatic  condenser. 

At  the  first  examination  with  this  screen,  I  am  sufficiently 
candid  to  confess  that  I  condemned  it  “out  of  hand, ’’and  was 
ready  to  fling  it  on  the  dust-heap,  although  Mr.  E.  M.  Nelson, 
F.R.M.S.,  had  written  of  it  as  follows:  “Mr.  J.  W.  Gifford 
has  produced  a  beautiful  F  line  screen,  which  far  surpasses  all 
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previous  attempts  in  this  direction.  It  passes  plenty  of  light, 
and  while  it  does  not  interfere  with  vision,  so  far  as  the  eye 
is  concerned,  it  nevertheless  sharpens  up  even  apochromatic 
objectives,  and  brings  the  cheap  semi-apochromats  almost  to 
the  same  degree  of  efficiency  as  apochromats.  Finally,  it 
slightly  increases  the  resolving  power  by  shortening  the  wave¬ 
length,  that  is,  by  filtering  out  the  visually  more  luminous 
longer  rays.  I  cannot  too  strongly  urge  members  [of  The 
Quekett  Microscopical  Club]  to  supply  themselves  with  so 
cheap  and  efficient  apiece  of  apparatus.”  After  further  exam¬ 
ination  and  study,  although  I  had  my  own  opinion,  I  sent  the 
screen  to  a  correspondent  who  is  one  of  the  most  expert  prac¬ 
tical  and  theoretical  microscopists  in  this  country,  asking  him 
to  examine  it  visually  and  with  the  spectroscope.  He  replied, 
that  while  the  theory  was  undoubtedly  correct,  in  his  practice 
he  could  do  better  without  the  filter  than  with  it,  and  con¬ 
demned  it  in  no  faint  terms,  saying  that  it  is  not  monochro¬ 
matic,  as  in  fact  it  does  not  claim  to  be,  and  that  in  diffuse 
daylight  it  permits  light  to  pass  from  about  half-way  between 
D  and  E  to  about  half-way  between  F  and  G. 

It  does  not  occur  in  this  case,  but  it  sometimes  happens, 
that  theory  and  practice  move  along  diverging  lines,  when  it 
is  better  policy  to  hitch  one’s  wagon  to  the  star  of  practice 
rather  than  to  the  meteor  of  theory.  With  the  simple  spec¬ 
troscope,  the  Gifford  screen,  when  examined  by  one  of  my 
friends  and  myself,  seems  to  cut  out  the  spectrum  well  up  into 
the  green,  as  stated. 

The  little  piece  of  apparatus  was  then  sent  to  another  cor¬ 
respondent,  who  returned  it  speedily,  and  with  pretty  nearly 
the  same  kind  of  emphatic  condemnation,  a  fact  that  filled  me 
with  delight,  because  it  is  not  often  that  I  have  the  wicked 
satisfaction  of  laboring  with  two  accomplished  microscopists 
at  the  same  time.  They  had  condemned  the  filter  after  too 
little  study,  as  I  had  previously  done,  and  they  would,  I  am 
sure,  have  agreed  after  more  extended  examination,  that  it  is 
worthy  of  praise. 

But  the  Gifford  malachite  filter  in  practice  is,  without  excep¬ 
tion,  the  most  remarkable,  the  most  surprising  and  satisfactory 
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apparatus  of  the  kind  that  I  have  ever  seen.  Mr.  E.  M.  Nel¬ 
son’s  commendation  is  none  too  high;  for  the  screen  posi¬ 
tively  sharpens  the  definition  of  even  the  apochromatics,  and 
to  an  astonishing  extent  that  of  first-class  non-apochromatic 
objectives.  If  the  reader  has  this  commendable  little  piece 
of  apparatus  (which  is  very  inexpensive),  and  has  condemned 
it,  he  will  change  his  opinion,  I  feel  confident,  if  he  will  study 
it  with  a  good  condenser,  and  with  some  diatom  for  instance, 
whose  secondary  structure  is  entirely  familiar  to  him.  My 
own  favorite  for  exhibiting  its  beautiful  effect  on  the  defining 
power  of  almost  any  objective,  is  the  secondary  structure  of  a 
broken  valve  of  Isthmia  nervosa,  where  those  minute  and  deli¬ 
cate  bars  of  silica,  with  the  infinitesimal  apertures  in  the  sili¬ 
ceous  plate  which  they  hold  suspended,  or  at  least  strengthen 
by  their  assistance,  become  visible  with  an  exquisite  acuteness 
of  definition  impossible  of  attainment  by  any  other  means  with 
which  I  am  personally  familiar.  The  field  is  amply  illuminated 
even  with  the  i/i 2-inch  objective  and  a  high-power  eye-piece, 
but  the  charming  beauty  and  the  indescribable  acuteness  of 
the  definition  with  Spencer’s,  Zeiss’s  and  Reiche.rt’s  objectives 
surpass  anything  of  the  kind  that  I  ever  had  the  pleasure  to 
see  with  the  microscope. 

But  while  the  light  admitted  is  amply  sufficient  for  such  work 
over  diatoms  it  must  be  confessed  that  the  screen  does  not 
produce  a  pleasant  field  for  constant  use.  I  should  consider 
it  a  hardship  if  I  were  compelled  to  retain  it  permanently  in 
the  sub-stage,  and  be  forced  to  use  it  in  all  kinds  of  micro¬ 
scopical  work,  for  while  the  acuteness  of  definition  is  conspic¬ 
uously  increased  over  all  objects,  it  is  only  the  thinnest  and 
most  delicate,  such  as  the  diatoms,  that  are  pleasantly  illu¬ 
minated  visually.  But  having  something  so  commendable  for 
“Sundays  and  high  holidays,”  it  became  necessary  to  find  a 
light-filter  that  should  remain  permanently  in  the  sub-stage, 
and  have  a  perceptible  effect,  not  only  in  modifying  the  in¬ 
tensity  of  a  focused  condenser  so  that  the  eye  could  comfort¬ 
ably  bear  a  wide-angled  cone  of  illumination,  but  one  that 
should  perceptibly  sharpen  the  definition. 

It  happened  that  some  time  ago  one  of  my  correspondents, 
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in  Salisbury,  England  (Mr.  J.  W.  Lovibond,  the  inventor  of 
the  Tintometer,  which  is  perhaps  known  to  the  reader),  kindly 
sent  me  a  number  of  glass  disks  flashed  on  both  sides  in  various 
shades  of  blue  and  of  green;  but  while  some  of  the  blue  have 
a  pleasing  visual  effect,  yet  only  one  produces  anything  like 
the  result  desired,  and  examination  with  a  simple  spectroscope 
has  revealed  the  reason  in  the  red  and  the  orange  rays  that 
pass  most  of  the  glass  without  hindrance.  But  the  one  favor¬ 
able  disk  has  done  commendable  work,  the  darkest  blue  in  my 
supply  obstructing  the  rays  well  into  the  orange,  while  the  blue 
glass  sent  out  with  the  Acme  lamp  and  others,  and  the  ordi¬ 
nary  blue  chimney,  have,  so  far  as  I  can  observe,  with  the 
spectroscope,  absolutely  no  effect  on  the  spectrum  except  to 
decrease  the  vividness  of  the  colors. 

Just  then,  by  another  happy  coincidence,  Mr.  Jona.  White, 
of  Brockton,  Mass.,  wrote  that  he  had  been  experimenting 
with  a  similar  object  in  view,  and  seemed  to  be  accomplishing 
good  results  with  a  combination  of  blue  glass  and  a  certain 
green  cement,  some  of  which  he  generously  sent  me.  A  screen 
made  of  Mr.  Lovibond’s  dark  blue  disk  with  a  film  of  this 
green  cement  under  a  large  cover-glass,  appears  to  attain  the 
object.  The  filter  is  by  no  means  monochromatic,  and  makes 
no  such  extravagant  claim;  but  it  admits  an  ample  supply  of 
light  with  even  high-power  objectives  and  deep  eye-pieces,  and 
is,  moreover,  pleasant  to  use  for  all  kinds  of  work  at  all  times, 
unless  the  object  be  exceedingly  thick  or  very  deeply  stained. 
But  the  completely  satisfactory  point  is  that  it  sharpens  the 
definition  in  a  way  that  is  conspicuously  perceptible;  not  of 
course  to  the  great  and  wonderful  extent  of  the  Gifford  screen, 
for  it  is  only  a  substitute  necessary  because  more  and  pleas¬ 
anter  light  is  neeced  than  the  Gifford  will  transmit  for  general 
work,  but  it  is  commendable,  enabling  the  eye  to  endure  an 
originally  stronger  illumination,  consequently  supplying  the 
objective  with  a  wider  angled  cone,  and  either  by  its  effect  on 
the  spectrum,  or  by  its  admission  of  the  wider  cone,  percepti¬ 
bly  sharpening  the  definition. 

The  cement  which  Mr.  White  kindly  sent  me  was  made  sev¬ 
eral  years  ago  by  a  firm  which  now  has  ceased  to  supply  it. 
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If,  therefore,  the  commendable  fluid  were  permanently  out  of 
reach,  the  half-teaspoonful  which  I  have  would  be  only  an  ex¬ 
asperation  to  me  and  a  source  of  envy,  perhaps,  to  the  reader, 
for  its  effect  is  commendable  in  every  way,  sharpening  the 
definition  of  every  objective  with  which  I  have  experimented, 
although  its  use  as  a  light-filter  was  not  even  in  the  dreams  of 
its  manufacturer.  But  the  case  is  by  no  means  hopeless.  The 
reader  knows  that  every  microscopist  who  needs  any  trust¬ 
worthy  cement  that  shall  be  not  only  beautiful  but  durable,  at 
once  hurries  to  the  Rev.  J.  D.  King,  Cottage  City,  Mass.,  and 
there  finds  what  he  desires.  But  without  explaining  to  Dr. 
King  why  I  wanted  the  peculiar  cement,  a  specimen  of  which 
I  sent  him,  saying  only  that  it  was  not  to  make  cells  nor  to 
fasten  down  covers,  I  suggested  that  my  small  supply  might 
be  from  his  malachite-green  fluid.  Like  most  guesses,  that  was 
wrong.  The  cement  which  he  supplied  and  which  corresponds 
in  its  effects  with  that  sent  by  Mr.  Jona.  White,  is  what  Dr. 
King  calls  his  “Walpole  green,”  and  when  combined  with  a 
Lovibond  disk  of  blue  grass  of  the  proper  shade,  makes  a  filter 
which  is  commendable  in  the  highest  terms,  passing  an  ample 
supply  of  light  of  the  pleasantest  character  visually,  and  sharp¬ 
ening  in  a  surprising  and  delightful  way  the  definition  of  every 
objective.  The  combination  remains  permanently  in  my  sub¬ 
stage,  and  I  should  consider  it  a  hardship  if  I  were  to  be  com¬ 
pelled  to  dispense  with  it,  as  I  feared  would  be  the  finality 
until  Dr.  King  came  to  the  rescue  with  his  beautiful  Walpole 
green  cement. 

With  the  half-teaspoonful  of  the  green  cement  left  from 
Mr.  White’s  sample,  the  unpleasant  end  was  in  view,  for  in 
five  months  or  perhaps  in  four,  the  cement  begins  to  lose 
some  of  its  good  qualities  and  must  be  renewed.  The  dete¬ 
rioration  appears  to  take  place  suddenly.  In  my  own  expe¬ 
rience  I  was  startled  to  observe  the  falling  off,  and  feared  that 
my  eye  was  beginning  to  manifest  some  unwelcome  change 
due  to  wear  and  tear,  but  a  renewal  with  King’s  “  Walpole 
green  ”  under  the  thin  cover  over  the  Lovibond  disk,  again 
brought  the  definition  up  to  that  acute  and  vivid  sharpness, 
which,  as  Mr.  Nelson  says,  is  little  short  of  the  apochromatic 
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effect,  although  my  contrivance  is  nothing  but  a  substitute  for 
the  more  perfect  Gifford  screen,  making  only  the  claim  that 
it  is  pleasanter  to  the  eye,  and  not  even  intimating  that  its 
effect,  fine  as  it  is,  approaches  that  of  the  malachite-green 
apparatus. 

But  although  the  “  Walpole  green  ”  cement  is  within  the 
reach  of  all,  the  troubles  of  my  fellow  amateurs  are  not  over. 
To  obtain  the  one  and  one-half  inch  disk  of  Mr.  Lovibond’s 
dark  blue  glass,  is  the  obstacle,  for  without  that  the  “  Wal¬ 
pole  green  ”  is  useless  for  this  purpose.  But  as  Messrs.  Mey- 
rowitz  Brothers,  of  New  York  City  are  the  American  agents 
for  Mr.  Lovibond’s  Tintometer,  it  is  possible  that  the  disks 
may  be  obtainable  from  them.  If  not,  it  is  yet  probable  that 
the  reader  may  discover  some  other  kind  of  blue  glass  which 
will  complete  the  combination. 

With  the  simple  spectroscope  used  to  examine  these  filters 
and  screens,  I  have  not  relied  entirely  upon  my  own  eye,  which 
has  had  little  practice  in  such  work,  but  have  had  the  help  of 
a  professional  friend,  and  we  two  have  agreed;  but  an  artist, 
whose  vision  is  probably  more  acutely  sensitive  to  color,  says 
that  some  red  passes  them  all,  even  the  Gifford,  but  it  appears 
to  have  no  visual  effect  for  the  ordinary  observer.  And  it 
may  be  well  to  say  that  the  spectroscopic  examination  of  the 
green  cement  was  not  made  with  King’s  “  Walpole  green,”  but 
with  the  supply  of  precisely  the  same  character  supplied  by 

Mr.  Jona.  White.  King’s,  however,  must  be  nearly  the  same 

*. 

spectroscopically,  as  it  is  about  the  same  to  the  naked  eye  and 
has  the  same  commendable  effect  upon  the  microscopic  image. 
Making  the  possible  allowance  for  the  passage  of  a  little  red, 
the  combination  appears  to  obstruct  the  obnoxious  part  of  the 
spectrum  well  within  the  yellow.  The  visual  effects  can  at 
least  be  unqualifiedly  commended. 
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STUDIES  RELATING  TO  THE  BROWNIAN  MOVE¬ 
MENT. 

BY  K.  M.  CUNNINGHAM. 

{Read  June  18th,  iSgj .) 

From  the  period  when  Robert  Brown  first  commented  upon 
the  behavior  of  many  kinds  of  particles  in  fluids  to  the  pres¬ 
ent  day — an  interval  of  some  seventy  years — much  interest 
seems  to  have  been  associated  with  the  subject,  resulting  in 
numerous  experiments  and  communications.  Through  the 
results  of  my  own  studies  I  have  been  incidentally  drawn  into 
a  discussion  of  the  phenomenon,  and,  in  my  efforts  to  get 
some  acquaintance  with  the  various  phases  of  the  same,  I  have 
been  enabled  to  secure  some  results  of  interest  having  rela¬ 
tion  to  the  molecular  character  of  the  study. 

For  a  period  of  about  five  years  I  had  been  conducting 
studies  in  the  biology  of  the  diatoms.  And,  thinking  that  I 
had  observed  functions  pointing  to  animal-like  or  protozoan¬ 
like  features,  I  embodied  the  results  in  papers  submitted  for 
publication  in  the  proper  journals..  My  first  paper  on  this 
matter  had  the  honor  of  appearing  in  the  Journal  of  this 
Society  of  October,  1893.  On  page  100  of  the  same  Journal 
tnay  be  found  a  reference  to  the  Brownian  movement  as  dis¬ 
tinguished  from  other  forms  of  movement. 

In  the  American  Monthly  Microscopical  Journal  of  August, 
1894,  the  editor  published  an  abstract  of  the  most  important 
details  of  the  experimentations  made  and  some  of  the  specu¬ 
lative  results  obtained  as  given  in  a  thesis  by  Mr.  R.  Meade 
Bache.  At  the  conclusion  of  this  article  the  editor  called 
attention  to  it  in  connection  with  my  paper,  entitled  “  The 
Diatom  considered  as  a  Protozoan,  with  method  of  demon¬ 
stration,”  which  paper  appeared  in  the  same  issue.  The 
editor  had  previously  written  me  that  I  had  probably  confused 
the  Brownian  movements  with  what  I  mentioned  as  the 
motility  of  the  epiderm  of  Navicula.  A  subsequent  issue  of 
the  Am.  Month .  Mic.  Journal  shows  the  manner  in  which  I 


i897-] 


NEW  YORK  MICROSCOPICAL  SOCIETY. 


65 


defended  my  “thesis.”  Time  and  circumstances  have  since 
tended  to  confirm  the  views  advanced  by  me  in  the  earlier 
papers. 

On  recently  reading  the  article  in  the  Journal  of  this 
Society,  entitled  “Secret  of  the  Brownian  Movement,”  my 
interest  in  the  question  was  revived,  and  I  proceeded  to  make 
some  additional  experiments  with  some  novel  kinds  of  ma¬ 
terial,  and,  in  considering  the  problem,  it  occurred  to  me  to 
test  the  Brownian  action  of  particles  derived  from  crushing  to 
minute  fineness  a  quantity  of  the  magnetic  crystalline  sand, 
which  is  always  associated  with  the  surface  siliceous  sands  of 
the  local  La  Fayette  formation,  and  which  can  be  readily  col¬ 
lected  with  a  magnet.  On  crushing  a  quantity  of  these  mag¬ 
netic  grains  between  two  glass  slips  it  is  found  that  they  are 
readily  affected  by  the  Brownian  action  when  immersed  in 
water.  If,  while  the  slip  is  viewed  in  the  field  of  the  micro¬ 
scope,  a  magnet  is  waved  closely  beneath  the  material,  it 
will  be  noted  that  numbers  of  the  grains  are  affected  by  the 
magnetic  force.  If,  under  these  circumstances,  we  select  a 
particle  which  actively  oscillates  through  the  assumed  repul¬ 
sive  action  of  the  molecules  of  water,  and  retain  it  under  the 
power  of  the  magnet  the  particle  will  remain  quiescent,  being 
arrested  in  its  oscillating  movements.  If  the  particle  is 
oblong — about  twice  as  long  as  wide — it  vibrates  in  unison 
with  the  movement  to  and  fro  of  the  magnet,  thus  showing  a 
tendency  to  polarity.  If  the  magnet  is  held  perfectly  still  the 
particle  does  not  move  at  all;  but,  on  the  withdrawal  of  the 
magnet,  particles  of  a  relatively  gross  size  return  at  once  to 
the  active  wobbling  movement  attributed  to  the  Brownian 
phases.  From  this  it  can  be  inferred  that  the  Brownian  move¬ 
ment  is  exceedingly  feeble,  and  is  counterbalanced  by  a  feeble 
magnetic  force. 

It  then  occurred  to  me  to  test  another  variety  of  magnetic 
particles.  About  two  years  previously  I  had  observed  that 
the  superficial  ferruginous  gravels  around  Mobile,  especially 
the  small  gravels  derived  from  the  large  ant  hills,  contained 
a  certain  percentage  of  grains  which  could  be  collected  in 
large  quantities  by  a  magnet.  In  examining  the  gravels  thus 
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isolated  I  found  that  they  were  often  small  rounded  or  oblong 
pieces  of  fossilized  coniferous  trees.  On  crushing  such  grains 
I  found  that  the  particles  had  a  loadstone  character,  that  is, 
the  grains  would  attract  their  own  powder  after  the  manner 
of  the  natural  loadstone.  By  selecting  a  moderate  sized  par¬ 
ticle  of  this  magnetic  fossilized  wood,  and  crushing  it  be¬ 
tween  glass  slips  to  extreme  fineness  and  immersing  the 
powder  in  water,  I  found  that  the  Brownian  movement  could 
not  be  made  evident  when  the  powder  was  in  its  finest  sub¬ 
division.  Hours  of  inspection  in  this  case  failed  to  show  any 
suggestion  of  Brownian  movement  as  shown  by  many  other 
kinds  of  particles  not  magnetic.  In  attempting  to  account 
for  this  lack  of  movement  in  the  particles  of  ore  I  thought  to 
associate  the  idea  of  specific  gravity  of  the  mineral  as  evi¬ 
dencing  a  property  of  inertia,  indicating  that  the  molecular 
repulsion,  supposed  to  be  inherent  in  “water  alone,”  did  not 
exert  a  force  of  sufficient  intensity  to  cause  the  particles  of 
ore  to  oscillate.  So  the  results  derived  from  two  distinct 
sources  of  magnetic  particles  seem  to  call  attention  to  phe¬ 
nomena  which  may  affect  some  of  the  claims  made  with  re¬ 
gard  to  the  characters  and  interpretation  of  the  Brownian 
movement. 

Further  observations  of  this  magnetic  fossil  wood  showed 
that,  if  the  magnet  was  swept  to  and  fro,  most  of  the  particles 
were  quickly  adjusted  by  their  polarities  into  long  delicate 
threads,  lying  as  a  delicate  tissue  of  parallel  lines,  one  one- 
thousandth  of  an  inch  thick  and  of  cylindrical  section.  By 
sweeping  with  a  magnet  from  a  wet  slide  the  magnetic  tissue 
thus  formed  a  very  thin  uniform  layer  of  particles,  not  removed 
by  the  magnet,  enabled  a  return  to  the  study  of  molecular 
repulsion  on  these  remaining  particles.  But  in  this  case  also 
there  was  no  evidence  of  oscillation  of  the  particles.  Return¬ 
ing  to  additional  observations  on  the  magnetic  tissue  formed 
on  the  slide — if,  at  a  certain  moment  when  the  tissue  threads 
were  perfectly  formed,  the  movement  of  the  magnet  was 
changed  at  right  angles  to  the  former  motion,  the  tissue  lines 
would  immediately  have  their  polarity  reversed,  and  the  par¬ 
ticles  would  rapidly  arrange  themselves  into  tissue  threads 
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across  their  former  position,  all  these  lines  having  a  uniform 
width  of  about  one  one-thousandth  of  an  inch. 

While  the  mind  is  occupied  with  an  inspection  of  this  minute 
molecular  activity  it  will  also  be  able  to  make  excursions  into 
the  wonderful  science  of  the  forces  governed  by  computable 
mathematical  formulae,  as  obtains  when  the  electrical  physi¬ 
cist  is  occupied  with  the  elements  of  waves  of  magnetic  force 
cutting  each  other,  the  useful  results  of  which  waves  are  com¬ 
puted  and  predicted  with  an  almost  infallible  certainty,  with 
the  aid  of  the  formulas  involved.  The  probable  working 
efficiency  of  a  theoretical  dynamo  system  may  thus  be  predi¬ 
cated,  even  before  the  parts  of  the  actual  machine  have  been 
assembled. 

In  presenting  these  observations  to  the  notice  of  the  Society, 
they  are  offered  in  the  nature  of  original  matter,  no  suggestion 
to  investigate  the  subject  in  this  special  manner  having  been 
derived  from  the  work  of  others,  who  may  have  already  con¬ 
ducted  studies  in  the  same  line  and  from  the  same  materials 
which  have  been  recently  donated  by  me  to  the  Society.  I 
forward  also  herewith  specimens  of  the  fossilized  coniferous 
wood  with  which  my  results  may  be  duplicated  and  verified. 
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PROCEEDINGS. 

Meeting  of  April  2D,  1897. 

The  President,  Dr.  Frank  D.  Skeel,  in  the  chair. 

Thirty-four  persons  present. 

Prof.  W.  Le  Conte  Stevens,  of  the  Rensselaer  Polytechnic 
Institute,  Troy,  New  York,  addressed  the  Society  on  “  The 
Limitations  of  Microscopic  Vision.”  This  address  was  illus¬ 
trated  by  projections  of  numerous  lantern  slides,  and  by  the 
exhibition  and  operation  of  special  pieces  of  apparatus.  The 
thanks  of  the  Society  were  tendered  Prof.  Stevens  for  this 
address  and  demonstration. 


Annual  Exhibition.  April  13TH,  1897. 

The  Eighteenth  Annual  Exhibition  of  the  Society  was  held 
on  the  evening  of  this  date  at  the  American  Museum  of  Natural 
History,  Central  Park,  New  York  City. 

At  9  o’clock  Prof.  Alexis  A.  Julien,  Ph.D.,  delivered  in  the 
main  lecture  room  an  address,  entitled  “The  Travels  and 
Experiences  of  a  Sand-Grain.”  This  address  was  illustrated 
by  many  projections  of  lantern  slides. 

OBJECTS  EXHIBITED. 

1.  Caffeine  and  Theobromine,  with  the  apparatus  and  re¬ 
agents  used  for  their  extraction:  by  C.  E.  Pellew,  B.  M. 
Jaquish  and  George  Muller. 

2.  Section  of  Picrite  from  Inchcolm,  Scotland:  by  Charles 
S.  Shultz. 

3.  Section  of  Thaumasite,  polarized:  by  Artis  H.  Ehrman. 

4.  Crystals  of  Chalcotrichite  from  Morenci,  Arizona:  by  E. 
C.  Chapman. 

5.  Microscopic  gems  from  Bermuda:  by  Dwight  W.  Smith. 

6.  Sulphur  crystals  from  tip  of  ordinary  match:  by  Fred¬ 
erick  Kato. 

7.  Six  sections  of  Tabular  Quartz  from  Thomaston,  Georgia, 
on  automatic  revolving  stage,  polarized:  by  James  Walker. 
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8.  a .  Star  Ruby — concentrated  light  thrown  across  a  polished 

surface  of  an  hexagonal  crystal. 
b.  Crystallized  Gold — buttons  of  crucible  gold  with  fern¬ 
like  markings:  by  George  F.  Kunz. 

9.  Limonite  from  Custer,  South  Dakota:  by  Wallace  Gould 
Levison. 

10.  Crystals  of  Pectolite  penetrating  crystals  of  Laumonite, 
Apophillite  and  Calcite :  by  J.  A.  Grenzig,  Jr. 

11.  Double  salts  of  Platinum  and  Cadmium,  polarized:  by 
J.  W.  Metcalf. 

12.  Crystals  of  salts  of  Lime,  Magnesia,  Sodium,  Iron  and 
Aluminum  forming  scales  in  steam  boilers:  by  H.  H.  Wother- 
spoon,  Jr. 

13.  a.  Sand-Grains:  i.  From  Desert  of  Sahara.  2.  Garnet 

sand  from  Connecticut  shore. 

b .  Crystallization  in  imperfect  brass  casting:  by  Miss 
A.  V.  Luther. 

14.  Petrological  microscope,  with  various  accessories,  de¬ 
signed  by  Fuess  of  Berlin:  Miss  F.  R.  M.  Hitchcock. 

15.  a.  Sections  of  Opalite — quartz  opal  with  rutile  inclu¬ 

sions,  polarized. 

b.  Sections  of  Ditroite  containing  Oolite:  by  J.  C. 
Gregory. 

16.  a.  Diatoms. 

b.  Sections  of  Gneiss:  by  Miss  Mary  A.  Booth. 

17.  Insect  enclosed  in  Amber:  by  Wm.  H.  Scheel. 

18.  Insect  enclosed  in  Gum  Copal:  by  George  E.  Ashby. 

19.  Micrococcus  prodigiosus,  and  culture  of  the  same:  by  L. 
Schoeney. 

20.  Leaf  of  Sundew,  Drosera  rotundifolia ;  by  J.  J.  Schoon¬ 
over. 

21.  a.  Transverse  section  of  ovary  of  Strelitza  ovala . 

b.  Longitudinal  section  of  branch  of  Tamarack,  Larix 
Americana ,  showing  origin  and  arrangement  of 
leaves:  by  Carlton  C.  Curtis. 

22.  Venation  of  the  Stipule  of  Staphilea  trifolia:  by  A.  A. 
Tyler. 

23.  Transverse  sections  of  Cereal  Grains — Wheat,  Rye, 
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Barley,  Oat  and  Maize,  showing  relative  amount  of  starch  and 
gluten  cells  in  each:  by  J.  D.  Hyatt,  assisted  by  members  of 
the  Cooking  Class,  Grammar  School  No.  85. 

24.  Microscopical  preparations  of  various  Flours  employed 
in  bread  making:  by  Max  Meyer. 

25.  Botanical  preparations :  a.  Adulterated  Opium,  b.  Straw 
Paper,  c.  Mould  from  medicinal  solution,  d.  Belladonna  leaves. 
e.  Lavender  flowers,  f.  Ovary  of  Tulip,  g.  Squills,  showing 
crystals,  h.  True  and  false  Cascara.  i.  Kola  Nut.  j.  Cin¬ 
chona  Bark,  showing  isolated  bast-fibres.  k.  Microscopical 
drawings  by  students  :  by  members  of  the  Post-Graduate  Senior 
and  Junior  Classes  of  the  College  of  Pharmacy  of  the  City  of 
New  York. 

26.  Transverse  section  of  stem  of  Grapevine:  by  George  H, 
Blake. 

27.  Pollen  of  Bermuda  Lily:  by  E.  Gerber. 

28.  Eggs  and  newly  hatched  worm  of  Blood  Fluke,  Bilharzia 
hcematobia :  by  F.  E.  Sondern. 

29.  a.  Living  cheese-mites. 

b.  Living  Vinegar  Eels. 

c.  Skin  of  Sole:  by  Thomas  Nedham. 

30.  Brittle  Star,  Ophiocojna  neglecta  :  by  H.  W.  Calef. 

31.  Sections  of  spines  of  Echinus  :  by  L.  M.  De  La  Mater. 

32.  Foreign  and  domestic  Wools:  by  Herbert  B.  Baldwin. 

33.  a.  Section  of  body  of  Fly,  muscles  and  tracheae. 

b.  Section  of  head  of  Fish,  eye,  optic  nerve,  brain  and 

gills. 

c.  Section  of  body  of  Fish,  eye,  brain,  heart,  gills  and 

muscles:  by  L.  Riederer. 

34.  Longitudinal  section  of  head  of  Centipede,  polarized: 
by  Charles  P.  Abbey. 

35.  Eggs  of  Stone-mite,  Petrobia  lapidum  :  by  H.  S.  Wood¬ 
man.  „ 

36.  Skin  of  young  Black  Snake,  showing  arrangement  of 
scales:  by  M.  H.  Wilkins. 

37.  a.  Examples  of  epidermis  of  Snakes. 

b.  Effect  of  snake  venom  on  blood — normal  blood  ;  blood 
from  rat,  killed  by  bite  of  Moccasin :  by  R.  L.  Dit- 
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38.  Musical  rasp  of  Black  Field  Cricket,  Gryllus  pennsyl- 
vanicus ,  compared  with  rasps  of  other  orthoptera — drawings 
and  specimens  of  various  species:  by  J.  L.  Zabriskie. 

39.  Larva  and  imago  of  “Bookworm”:  by  E.  G.  Love. 

40.  Head  of  Moth  with  antennae:  by  W.  G.  Bowdoin. 

41.  Leg  and  foot  of  Honey-Bee  with  pollen  in  situ:  by 
Henry  C.  Bennett. 

42.  Wing  of  Butterfly :  by  George  W.  Blakeslee. 

43.  Eggs  of  Leopard  Moth,  Zeuzera  pyrina ,  with  specimens 
of  the  moth  and  elm  wood  bored  by  the  larva:  by  Wm.  Beuten- 
muller. 

44.  a.  Stridulating  apparatus  of  Beetles  (Cerambycidae). 

b.  Ear  of  Cricket ,  Gryllus  luctuosus:  by  Herman  A.  Loos. 

45.  Polycystina:  by  George  W.  Muller. 

46.  a.  Foraminifera. 

b.  Antennae  of  Valucella  plumatci :  by  Geo.  B.  Scott. 

47.  Electric  microscopical  projections  of  living  fresh-water 
organisms:  by  the  J.  B.  Colt  Company.  Explanations  by 
Stephen  Helm. 

48.  * a .  Vallisneria  spiralis — streaming  of  protoplasm. 

b.  Tadpole  of  Frog — circulation  of  the  blood:  by  F.  W. 
Devoe. 

49.  Pond-life — various  forms:  by  Louis  W.  Froelick. 

50.  Melicerta  ringens ,  living:  by  Thomas  Craig. 

51.  Pond-life — various  forms :  by  O.  H:  Wilson. 

52.  Cyclosis  in  Nitella  :  by  Geo.  W.  Fiske. 

53.  Hydra  medusa — free  swimming:  by  J.  P.  Wade. 

54.  Section  of  Liver  showing  cirrhosis :  by  J.  D.  Lawrence. 

55.  a.  Section  of  Stomach. 

b.  Carcinoma  of  Stomach. 

c.  Sarcoma  of  Intestine. 

d.  Intestine  of  Cat  with  injected  villi:  by  J.  H.  Rosen- 

KRANZ. 

56.  a.  Section  of  tongue  of  Dog. 

b.  Section  of  humati  Lung,  injected  :  by  Herbert 
Neher. 

57.  Section  of  Stomach— chief  ”  cells  of  peptic  glands :  by 
Howard  B.  F.  Sneed. 
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58.  Eggs  and  newly  hatched  young  of  Gold-Fish:  by  L.  H. 
Joutel. 

59.  Eggs  of  Snail  showing  kariokinesis  :  by  Henry  C. 
Crampton,  Jr. 

60.  Developing  egg  of  Cat-Fish,  Amiurus ,  showing  cell- 
division  : 

a.  Nuclear  spindle. 

b.  Reconstructing  daughter  nuclei:  by  F.  B.  Sumner. 

61.  Hydroids  from  Puget  Sound,  summer  of  1896:  by  Gary 
N.  Calkins. 

62.  Larva  of  Squash-Bug,  Anasa  tristis :  by  F.  C.  Paulmier. 

63.  Transverse  section  of  spinal  cord  of  Rabbit,  ganglion 
cells,  stained  by  Nissel’s  method:  by  Smith  Ely  Jelliffe. 

64.  Nerve-cells. 

a.  Normal  ganglion  cells. 

b.  Degenerate  ganglion  cells,  due  to  attack  of  sun-stroke: 

by  Wm.  Wettengel. 

65.  Micrometric  and  autographic  apparatus  of  new  and  orig¬ 
inal  design,  for  measuring  stresses  in  railroad  rails  due  to  static 
loads,  and  for  measuring  elongation  and  compression  of  the 
base  of  rails  due  to  combined  dynamic  and  static  loads  of 
moving  trains:  by  P.  H.  Dudley. 

66.  Pneumatic  time-shutter  for  photomicrography :  by  Frank 
D.  Skeel. 

67.  a.  Microscopes  with  selected  objects. 

b.  Accessory  apparatus,  section-cutting  instruments, 
centrifuges,  etc.  :  by  the  Bausch  and  Lomb  Optical 
Company. 

68.  a.  Microscopical  apparatus  and  accessories,  including  a 

novel  form  of  microscope  lamp. 

b.  Zoological  specimens  preserved  in  formaldehyde. 

c.  Preparations  illustrating  insect  metamorphosis:  by 

Kny-Scheerer  Company. 

69.  Selected  objects,  Leitz  microscopes,  accessories,  and  a 
new  form  of  demonstration  microscope:  by  Wm.  Kraft. 

70.  Selected  objects  shown  under  Queen’s  Acme  and  Con¬ 
tinental  stands,  also  apparatus  used  in  preparing  and  mounting 
objects  for  the  microscope:  by  G.  S.  Woolman. 
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71.  Eddinger’s  drawing  apparatus :  by  E.  B.  Meyrowitz. 

72.  a.  Microscopes  with  selected  objects. 

b.  Accessories,  centrifuges,  blood-counting  apparatus, 
incubators,  sterilizers,  etc.  :  by  Richards  and  Com¬ 
pany. 

73.  A  study  of  Moulds  collected  in  the  Bacteriological  Lab¬ 
oratory  of  the  College  of  Physicians  and  Surgeons,  New  York 
City:  by  Smith  Ely  Jelliffe. 

74.  Croton  Water  Life:  by  Karl  M.  Vogel  and  Smith  Ely 
Jelliffe. 

75.  Objects  exhibited  by  students  of  the  Microscopical  Lab¬ 
oratory  of  Columbia  University: 

a.  Grains  of  gold,  from  sand  from  British  Columbia:  by  O. 
C.  Beck. 

b.  Coney  Island  sand  containing  minute  gems:  by  J.  A. 
Madan. 

c.  Dancing  bubble  of  carbon  dioxide — inclusion  in  seyenite: 
by  H.  Fisher. 

d.  Living  typhoid  bacilli  in  bouillon:  by  Thos.  Le  Clear. 

e.  Young  growing  mould  on  currant  jelly:  by  Wm.  Mehr- 
bach. 

f.  Crystals  of  silver  in  act  of  formation:  by  R.  E.  Heike. 


Meeting  of  April  23D,  1897. 

A  joint  meeting  of  the  Society  with  the  Mineralogical  and 
Geological  Sections  of  the  New  York  Academy  of  Sciences  was 
held  on  this  date  at  Hamilton  Hall,  Columbia  University. 

Seventy-five  persons  present. 

Prof.  F.  C.  Van  Dyck,  of  Rutgers  College,  New  Jersey,  ex¬ 
hibited  microscopical  sections  of  rocks  and  minerals,  using  his 
improved  projecting  apparatus  with  polarized  light  and  the  arc 
lantern. 

Prof.  Van  Dyck  explained  the  mechanism  and  operation  of 
his  apparatus,  and  Mr.  J.  H.  Caswell  described  the  projected 
views  as  they  were  successively  thrown  upon  the  screen  with 
a  beautifully  illuminated  field  of  eight  feet  in  diameter. 
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Meeting  of  May  7th,  1897. 

The  President,  Dr.  Frank  D.  Skeel,  in  the  chair. 

Twenty-one  persons  present. 

Mr.  Ernest  R.  Von  Nardoff  addressed  the  Society,  demon¬ 
strating  a  simple  method  of  measuring  the  focal  length  and 
angular  aperture  of  microscope  objectives.  The  thanks  of 
the  Society  were  tendered  Mr.  Von  Nardoff  for  the  address 
and  demonstration. 


OBJECTS  EXHIBITED. 

1.  Transverse  section  of  grain  of  Wheat,  double  stained: 
by  J.  D.  Hyatt. 

2.  Pond-life:  a.  Stephanoceros  Eichornii.  b.  Limnias  cerato- 
philli.  c.  Plumatella  repens:  by  Stephen  Helm. 

3.  Fine  rulings  on  glass  (home-made) :  by  Frank  D.  Skeel. 

4.  Minute  Brittle  Star  from  Bermuda,  illuminated  by  glass 
rod  enclosed  in  tin  :  by  F.  W.  Leggett. 

5.  Section  of  sponge  from  Bermuda:  by  F.  W.  Leggett. 

Mr.  Hyatt  in  connection  with  an  explanation  of  his  exhibit 

stated  that  the  Board  of  Education  of  New  York  City  had 
lately  equipped  each  teacher  of  a  cooking  class  in  the  schools 
under  the  care  of  the  Board  with  a  Bausch  &  Lomb  micro¬ 
scope,  furnished  with  1  and  ^  inch  objectives. 

Mr.  Leggett  described  the  construction  of  his  glass  rod 
illuminating  apparatus,  and  in  this  connection  President  Skeel 
described  and  illustrated  upon  the  blackboard  his  tin  “  fog¬ 
horn  illuminator,”  used  for  concentrating  rays  of  a  lamp 
flame  upon  the  human  cornea  while  extracting  minute  objects 
imbedded  therein. 


Meeting  of  May  21ST,  1897. 

The  President,  Dr.  Frank  D.  Skeel,  in  the  chair. 

Sixteen  persons  present. 

Dr.  Jose  Ma  de  Bermingham  was  elected  a  resident  member 
of  the  Society. 

Rev.  D.  W.  Smith  addressed  the  Society,  exhibiting  and 
demonstrating  the  action  of  his  “  Simple  Machine  for  Microm- 
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eter  Rulings.”  A  description  of  this  ruling  machine  is  pub¬ 
lished  in  this  issue  of  the  Journal,  p.  53.  At  the  close  of 
the  address  Mr.  Smith  ruled  and  donated  to  the  cabinet  of 
the  Society  the  following  micrometers  on  glass:  No.  1.  With 
bands  of  ^oVo  an<^  t'oetto  °f  an  inch.  No.  2.  With  bands 

of  To*oe  and  5-eVu  °f  an  inch.  No.  3.  With  band  of  2  0  ]  ()  ()  of  an 
inch. 

The  thanks  of  the  Society  were  tendered  Mr.  Smith  for  the 
address,  demonstration  and  donations. 

OBJECTS  EXHIBITED.  # 

1.  Fragment  of  Sponge,  spicules  in  situ ,  from  Bermuda:  by 
F.  W.  Leggett. 

2.  Section  of  the  same:  by  F.  W.  Leggett. 

3.  Magnatroc/ia  sp.,  attached  to  Nitella ,  from  Prospect 

Park,  Brooklyn,  N.  Y.  :  by  James  Walker. 

Mr.  Leggett  explained  that  his  section  of  sponge  was  illu¬ 
minated  by  means  of  a  glass  rod  encased  in  tin,  fitted  to  the 
substage,  with  a  tin  “fog-horn  ”  on  the  distal  end  of  the  rod. 
The  rod  was  of  Bohemian  'glass,  full  of  imperfections,  but, 
having  both  ends  ground  and  polished,  and  the  light  con¬ 
trolled  by  a  diaphragm,  it  gave  a  very  soft,  agreeable  and 
satisfactory  illumination. 


Meeting  of  June  4TH,  1897. 

The  President,  Dr.  Frank  D.  Skeel,  in  the  chair. 

Fourteen  persons  present. 

OBJECTS  EXHIBITED. 

1.  A  strange  and  undetermined  form  of  Pond-life  from 
Prospect  Park,  Brooklyn,  N.  Y.  :  by  James  Walker. 

2.  An  exceedingly  prolific  dip  of  living  Diatoms  from  the 
Morris  &  Essex  Canal,  N.  J.  :  by  James  Walker. 

3.  Conochilus  volvox ,  living,  from  Van  Cortlandt  Lake,  New 
York  City:  by  Stephen  Helm. 

4.  Plumatella  repens ,  living,  from  Van  Cortlandt  Lake:  by 
Stephen  Helm. 
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5.  Transverse  section  of  young  apple  fruit,  double  stained: 
by  J.  D.  Hyatt. 

6.  Parasite  of  Gold-Fish:  by  F.  W.  Leggett. 

Mr.  Walker  stated  that  the  strange  infusorian  exhibited  by 
him  was  lately  collected  by  Mr.  Henry  S.  Woodman.  It  was 
of  sub-ovoid  form;  attached  longitudinally  to  stems  of  plants; 
quickly  contracting  under  slight  alarm;  when  left  undisturbed 
cautiously  elevating  a  hood-like  structure  at  the  smaller  end, 
and  protruding  an  eversible  neck;  gave  no  indications  of  cilia 
or  flagella;  and  could  not  be  made  to  agree  with  any  descrip¬ 
tion  after  diligent  search  in  all  literature  upon  the  subject 
available  by  him. 


Meeting  of  June  i8th,  1897. 

The  Vice-President,  Mr.  F.  W.  Leggett,  in  the  chair. 

Fourteen  persons  present. 

The  Corresponding  Secretary  read  the  following  communi¬ 
cations  from  Mr.  K.  M.  Cunningham,  of  Mobile,  Alabama: 

1.  “Studies  relating  to  the  Brownian  Movement.”  This 
communication  is  published  in  this  issue  of  the  Journal, 
p.  64. 

2.  “Demonstration  of  the  Muscular  Function  of  the 
Diatom.” 

The  communications  were  accompanied  by  two  slides  and 
packets  of  material,  illustrating  the  subjects,  and  donated  by 
Mr.  Cunningham  to  the  cabinet  of  the  Society. 

The  thanks  of  the  Society  were  tendered  Mr.  Cunningham 
for  these  communications  and  donations. 

OBJECTS  EXHIBITED. 

1.  Three  specimens  of  organisms  found  in  the  water  supply 
of  the  City  of  Rochester,  N.  Y.,  collected  and  prepared  by 
Mr.  G.  A.  Hotchkiss,  of  Rochester:  by  Thomas  Nedham. 

2.  Interesting  crystals  of  table  salt  lately  manufactured  by 
a  new  process — a  hot  blast  forced  into  brine  while  passing 
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